Lysophosphatidic acid decreases glutamate and glucose uptake by astrocytes.
The brain is a rich source of the lipid biomediator lysophosphatidic acid, and lysophosphatidic acid levels can significantly increase following brain trauma. Responses of primary rat brain astrocytes to this novel lipid are defined in the current study. Treatment of cells with lysophosphatidic acid resulted in a time- and dose-dependent inhibition of glutamate uptake. Inhibition of glutamate uptake was specific because the related phospholipids, phosphatidic acid, lysophosphatidylcholine, and lysophosphatidylglycerol, did not inhibit this uptake under comparable conditions, i.e., treatment with 10 microM lipid for 30 min. Lysophosphatidic acid treatment of cells resulted in an increase in lipid peroxidation, as measured by the thiobarbituric acid assay. This increase in content of thiobarbituric acid-reactive substances was largely inhibited by treatment with dithiothreitol or propyl gallate; however, such treatment did not affect the lysophosphatidic acid-induced inhibition of glutamate uptake. Lysophosphatidic acid also inhibited glucose uptake with a dose-response curve that paralleled the inhibition of glutamate uptake. By impairing uptake of glutamate by astrocytes, lysophosphatidic acid may exacerbate excitotoxic processes in various neurodegenerative conditions.